Regulation of nicotinic receptor subtypes following chronic nicotinic agonist exposure in M10 and SH-SY5Y neuroblastoma cells.
The present study further investigated whether nicotinic acetylcholine receptor (nAChR) subtypes differ in their ability to up-regulate following chronic exposure to nicotinic agonists. Seven nicotinic agonists were studied for their ability to influence the number of chick alpha4beta2 nAChR binding sites stably transfected in fibroblasts (M10 cells) following 3 days of exposure. The result showed a positive correlation between the Ki values for binding inhibition and EC50 values for agonist-induced alpha4beta2 nAChR up-regulation. The effects of epibatidine and nicotine were further investigated in human neuroblastoma SH-SY5Y cells (expressing alpha3, alpha5, beta2, and beta4 nAChR subunits). Nicotine exhibited a 14 times lower affinity for the nAChRs in SH-SY5Y cells as compared with M10 cells, whereas epibatidine showed similar affinities for the nAChRs expressed in the two cell lines. The nicotine-induced up-regulation of nAChR binding sites in SH-SY5Y cells was shifted to the right by two orders of magnitude as compared with that in M10 cells. The epibatidine-induced up-regulation of nAChR binding sites in SH-SY5Y cells was one-fourth that in M10 cells. The levels of mRNA of the various nAChR subunits were measured following the nicotinic agonist exposure. In summary, the various nAChR subtypes show different properties in their response to chronic stimulation.